Early increase in expression of surfactant protein A gene in type II cells from silica-treated rats.
Silica is known to cause an increase in lung surfactant and to promote type II cell hypertrophy and hyperplasia. Two populations of type II cells can be isolated from silica-treated rats: type IIA cells that are similar to normal type II cells and type IIB cells that are larger, contain more surfactant phospholipids, and have increased rates of phospholipid biosynthesis. As much less is known about the influence of silica on the amounts of surfactant proteins (SPs) in type II cells, we examined expression of the genes for all four SPs in types IIA and IIB cells isolated from rats 1, 3, and 7 days after a single intratracheal injection of silica. There was a rapid increase in expression of the SP-A gene in type II cells from the silica-treated animals. SP-A mRNA content was 8- to 10-fold greater in types IIA and IIB cells isolated 1 day after silica injection than in type II cells from saline-injected animals. SP-A mRNA levels were also elevated in the cells isolated on days 3 and 7 after silica injection, but the extent of the increase was less than in the cells isolated on day 1 and declined with time after injection. SP-B, SP-C, and SP-D mRNA levels were 2.5- to 4-fold greater in type IIA cells on day 3 after silica injection than in control type II cells. However, those mRNA levels were not significantly increased in the type IIA cells isolated on days 1 and 7 or in type IIB cells at any time point. These data show that silica causes a rapid and substantial increase in expression of the SP-A gene in type II cells.